ABSTRACT: Duncan-Chang model describes the soil stress-strain relationship more accurately when the soil will be loaded. However, it will be inaccurate when the soil is in the unloading process, such as the pit excavation. In order to dispose of properly the Duncan-Chang constitutive model describing accurately the stress-strain relationship of the silty clay under the unloading condition so as to achieve the purpose of engineering application. This paper developed a further modified Duncan-Chang model, which consider intermediate principal stress, lateral unloading process, the parameter λ was introduced to the model; The result by taking the true triaxial test data of a typical silty clay shows that when λ=0.45, a new modified unload Duncan-Chang model for silty clay is effective in solving the problem of descripting unload stress-strain relationship test curves of the silty clay. And for the results further showed it is not suitable for using the sum of the intermediate principal stress σ 2 and third principal stress σ 3 is equal to 0.5 instead of the intermediate principal stress σ 2 through the finite element calculation to the silty clay pit excavation.
INTRODUCTION
Duncan-Chang model is more accurate when used to describe the loading stress path of the stress-strain relationship, but when it comes to the calculation on deformation of foundation pit excavation and unloading forecast, the calculation results is inaccuracy when using the model due to the unloading stress path and loading force are not consist with the path, so the Duncan-Chang model should be amended necessarily when calculate model of soil types in the use of the unloading stress-strain [1] . In this paper, we modified Duncan-Chang constitutive model based on itself, which can better serve the design of Wuhan silty clay foundation pit and deformation prediction.
The derivation process of the modify Duncan-Chang constitutive models
In this paper, the parameter 4 . 0   curve is closer to the experimental curve of soil, and provided the basis for calculating the value of silty clay, the mainly expressions are as follows [2] :    
, can obtain the modified Duncan-Chang constitutive model:
（2）
The unloading modulus of Duncan-Chang model is still used when reflect the non recoverable part and recoverable part of the soil [3, 4] :
The standard used in the calculation is
is the maximum deviatoric stress in history of soil, 0 s is the maximum stress level.
In B E  model, the expression t E is still the expression（1）, and we let 
（4）
The expressions (2), (3), (4) 
Engineering Application

Engineering survey and supporting scheme
The project is located in the vicinity of Wuhan City, Shahu, a high-rise residential buildings. The foundation pit's plane shape is circular pit, 50 meters in diameter, rounded barrel type of foundation pit using enclosure supporting structure, with a diameter of 0.8m-1.0m bored pile retaining pile, the depth of 7m.The elevation of the ground outside the foundation pit is 20.80 meters, the construction of the foundation pit slope excavation to elevation of 18.40 meters, the slope of the width of 6.5 meters, the bottom elevation of the pit is 10.90 meters.
Engineering geology and hydrogeology
The distribution characteristics of the inner layer of the proposed project site exploration depth range are as follows: Table 1 . Distribution and main characteristics of each stratum.
Note: 1, the elevation is 20.45~21.04 meters during the investigation site. 2, the depth and thickness of the layer, in the brackets the value is layer thickness and which is the average value. Note: the data in the above table derived from Hu Qizhi's paper [5] .
Monitoring of deformation of foundation pit
Monitoring content
The layout of the measuring points is shown in figure 1 . The main content of this monitoring are as follows: 1, horizontal displacement of the supporting structure ; 2, lateral displacement of the supporting structure and soil; 3, settlement of surrounding buildings and the soil; 4, monitoring of the groundwater level; 5, monitoring of the foundation pit uplift. 
Monitoring Results
Preliminary analysis of observation
From the figure 2 we can know the initial settlement of foundation pit excavation is faster, then the settlement rate slowed down, but the whole curve take on an increasing trend of displacement, it is show that this point displacement variation is increase constantly with the foundation pit excavation and underground water lowering constantly.
From the figure 4 we can know, displacement variation of monitoring soil is increase constantly with the foundation pit excavation, and depth of the maximum displacement also increase constantly. When the excavation of the foundation pit is to the design depth, the deformation amount of the foundation pit reaches the maximum value. (3) Geometric model simplification: The supporting pile of foundation pit enclosure structure simplified to a thickness of 0.8 meters concrete continuous wall , the continuous wall start from the natural ground, it total length of 17 meters, depth of 7 meters, the other parameters are as follows: (4) Put the deformation question of the foundation pit approximated as a plane strain problem, the bottom surface take fixed constraint, the peripheral of foundation pit take fixed constraint, the soil and concrete continuous wall using 3-D eight node hexahedron element [6] ;
(5) Don't consider the influence of construction process on the mechanical properties of soil.
The simulation of excavation process
The calculation method as follows:
(1) Apply gravity load, material parameters, define boundary conditions, Calculate the initial stress field and displacement field of soil,in this condition, all units are considered by the soil element;
(2) Modify the boundary surface contact setting of unit group, apply initial stress field, conduct model calculation.
The results of the calculation are as follows: 2. The modified Duncan-Chang model can be applied to the finite element analysis of the foundation pit excavation. However, due to some reasons the soil parameter distribution is not uniform and measurement inaccuracy, resulting in finite element calculation results and actual displacement differences, which also shows that the finite element model only can roughly reflect the displacement characteristics of foundation pit excavation.
3. The finite element simulation of this chapter does not take into account the effect of soft soil rheology and pore water pressure on the characteristics of deep foundation pit, but only considering the deformation characteristics of the foundation pit under the influence of the K0 consolidation and the intermediate principal stress. Not have a comparison between the results of precipitation and precipitation.
